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(57) Abstract 

An alkah-free glass substrate that is substantially free from any alkali metal oxide, has a chemical resistance and a high strain point is 
excellent m meltabihty and devitnfjcation resistance, and comprises on the weight basis 58.0 to 68.0 % SiO^ . 10.0 to -25 0 % AU 0, 3 0* to 
|5^0 % B, O3 . 0 TO 2.9 % MgO. 0 to 8.0 % CaO. 0. 1 to 5.0 % BaO, 0.1 to lO.O % SrO. 0 to 5.0 % ZnO. 0 to 5.0 % ZrO, and'o to 5 0 % 




I 



\ 

\ 



(5 7) mm 



S^^mr% SiOg 5 8. 0-6 8. 0%. AI2O3 10. 0-^2 5. 

OK 3. 0~15. 0%. MgO 0-2. 9%. CaO 0--8. 

0%, BaO 0. 1-5. 0%, SrO 0. 1-10. 0%, ZnO 0- 

5. 0%. ZrOg 0-5. 0%. T i 0-5. 0%O*Ig^^WtSo 



AM T/W;(=T 

AT :*--xHyT 

AU :^-;^h7y.T 

AZ T-tfA'A.^' tf-r^' 

BB AyP/<K;^ 

BE ^A^^- 

BF -//u^-f'^TV 

BG yA'ifilT 

B J -<i-:^ 

BR -fy'yf^ 

BY ^7/i^"-'> 
C A 

CF t»'^r7y 

CG =y=f- 
CH 

CI 3-h • i^:*Jr-/W 

CM ^pt/i^-V 

CN «PS 

C2 ^xj/aftfoS 
DE 

DK rv-^-^ 



EE J::Xhr;7 
ES 

FI ^^^'^VK 

FR 77:^:^ 

OA ^-it-^y 

GB >r^y;^ 

CE /A-i^T 

GK ^Sf--^ 

GN ^=^7 
CR 

lE r-r/t^^^'K 

IS r^fXy^-K 

IT >f y- 

j p a* 

KE y^r 

KG -^f^^T^^V 

KP ffiHSiittAS^ftS 

KR ^«t^S 

KZ ^^y^9> 

LI y tT^y-Va-^-r:/ 

LK ;^y7^^;& 



LR y-<!;T Ru 

LS t^yh SD 

LT II KT-T ^ SE 

LU A^^-ty-fA^if SG 

LV ^h-r-fX SI 

MC ^-J-s SK 

MD ^A' K/< S N 

MG '^^1S7.iit\^ SZ 

MK ^-Jr K:=^TIB:3.-='^7 TD 

^^^T^fr® TG 

ML -^y TJ 

MN *>'=fA' TM 

MR ^-y^^r TR 

MW ^y'Jr-C TT 

MX ^^'y^ UA 

NE =>?x-A' UG 

NL US 

NO >'/i^!>x- UZ 

NZ :^:x-- •:;-7>'K VN 

PL :I?-7>K YU 

PT 3)?A.h;erA' 

RO A^-"7=.r 



7s — ^y 



wo 97/11920 



PCT/JP96/02751 



m m m 

So 

mA.li, m^h'7>i?7.^ (TFT) l!7^^x^:/-7hU.;,^^x?^^a-r^xy 
X •> 'j n >-^^^B^B ^ U ^3 >CD T F T*< y t h^y^y^izj,^ X^W^^^ 



1 



wo 97/11920 



PCT/JP96/027S1 



(1) 7.:p\z7 jit) ^) ^mmim^<^'n^tir\.^6 1. m^m^^izTJiti^) 

(2) ytv:^y=^y^'iM\z^\^x^m^nz>m^(om, T)vti^m(oms^\z. 

(3) bx^, 7--ji^<DxmK^H ^fmrniz^-^x, f^umi^£\''z.to ^ 

©:t^6i^^,^^;^^W■t'5C<^:o ^^J;ilf^i^H^ U :3 >T F T - L C D©ji^, ^ 

mnx\^^i>z.to 

^nm-i>t, mMc\^^^'x\t^-rtm.whho -€-cT-;^'^xs®®gg{b 
tfz^<') ^h.mmiiiv7.t Lx\t, ^msit Lx-D-^y^^m 7059 



2 



WO9'/"920 PCT/JP96/02751 

cm^ if^V^o 

ttz, TJiiymmm^xii, mm^izmtix\.^6f}<. m^mi^tz^^if^ 

0%, AI2O3 10. 0-^25. 0%. Bg O3 3. 0-15. 0%. 
MgO 0-2. 9%. CaO 0-8. 0%. BaO 0. 1-5. o%. 
SrO 0. 1-10. 0%, ZnO 0-5. 0%, Z r O2 0-5. 0%. 

TiOg 0-5. oHmm^i. mmizTJU:fj^)^mmitm'^-^^Lt£ 

^momMt6fz}60^^(Dmm 
^mm(DmT)i^ij^)^'^7.mmi, m&sii^mT', sio^ 5 8. 0-68. 

0%. AI2O3 10. 0-25. 0%, Bg Og 3. 0-15. 0%, M 
gO 0-2. 9%. CaO 0-8. 0%. BaO 0. 1-5. 0%, Sr 
0 0. 1-10. 0%. ZnO 0-5.. 0%. Z r Og 0-5. 0%. T 

io^ 0-5. 0%®m^^U ^K&Ut^iT^UT:? •;^^^<ti|^^^i^L';;i.^ 



3 



wo 97/11920 



PCT/JP96/02751 



S i a. a^T^O^y it--7-ttl^^j^X'tbio S i o 

^Wfi^^^i'Mi^. mm<^<W. 2. 5 5 g/cmH:iTt-L^<VS'5/:to, 

S i Og O0t LV^^WaJi. 58. 5-67. 0%T"*^o 

/;:J6{c^nl/>^/j:6£5>T*So A O3 ©^^fi{i. 10. 0~2 5. 0%, ItF 
tL<{il5. 0-23. 0%-e*>So lO. 0%J;t)^l>''.Cl.^t. :^ig^fS];6<Ji 

-Bo Bg O3 ©^WStt. 3. 0-15. 0%, $f^L<{i6. 5-15. 0%. 
=t»5fiFtL<{i8. 5-15. 0%T*»5o 3. 0 %X^C}>t^\i^t, mMtLX 

^jaM[S];J<ii;^t6/cfe$?tt<^i<.^o tif-^T. MgOO^WSii. 0-2. 9 
%, $ftL<{iO-l%T-*5o 

CaO^s. MgOilH]^i;cS..^?:Wr"{-f^-S*Stt^T{f, :^7X©?§Sl!tt^ 
K^t^^'Pffi^^t^gK^^r-i^o CaOO^Waii. 0-8. 0%, ^!?*.L< 
(il. 8-7. 5%, $btcfftL<{i2. 1-7. 5%T-*5o 8. O^ctt) 



4 



wo 97/11920 



PCT/JP96/02751 



0. 1-5. 0%. itJ-tKli, 0. 1~4. 5%-e*<5o 0. l^J; 

S rOJi. BaO<i:IlI1t{C:^5x©it||S14^(Sj±$-fr-5i^{C. 
#^-li--5.fiX^^T'*5o LJ!)^t>. S r 0 B a 0 {llt-<T. 7gfl4<4^S{b^-^{C < 
^'^<^:l^9#^^#LT^.^^o L*^U S r 0 ^^filC^WT S 

<4'5fcJ6$f^ L< ^il^o S&oT, SrOO^#»{i. 0. 1-10. 0%, 
BtKlil. 0-9. 0%T-*5o 

T-*5o ZnOO^Wfili, 0-5. 0%T-*So 5. 0%J;t)^V^<h, 

izftLMgO, CaO. S r 0. B a OSC^Z n OO^M7i>'5. 0%J:|?ii>ni: 
<tS:i>o—:^. MgO. CaO, S r 0, B a ORtJZ n OO^S7i<2 0. 0% 

lfT^^tt<^|n]±$-a-SfiX^J-e*5o Z rOg 0-5. 0%, ff* 

L<(iO. 1-4. 0%T-*So 5. 0%J:^^V^i, ^igajt;!>^'±# U i^Jl^ 



n 



wo 97/11920 



PCT/JP96/027S1 



O3 . , Clg. SOg. SnOg it^o/rfiS:^-^, Al. S i il^o/r^ 
$ -ti- ^ C i Rjt6-e* ^. o 

^l~3{i. :^mMm<Oifyx (MM^lo. 1-10) titnm(Dtfy7. (K 
Wo. 11-1 4) ^^ttOT*>>5c, 

i^^54^i^^u e^TO(-An. issor-e. 2 4B#rB^?i?ifeL^co cicDjgiiL 
mi)^'^m^f)^-f£j^o\z., *^B^^jT"*.^No. i~ioo^Km. i^-rtifc 

mm<2. 5 1g/cm^JilT. M.^7:><6 6 8riil±T'*)o/Co No. 1 

^•^11. No. 1-1 0©^^)|^4li. 1 0^-^ 'f'^Xlc^g^tSiait^'l 6 2 5 
^mTT-*ofco lfzf)<'^X, ^mMMX^^No. 1 - 1 0 (D§St*4(i, v>f 



6 



wo 97/11920 



PCT/JP96/02751 



m 1 g 





* ^ 0tj 


1 


2 


3 


4 


5 


a 
\j 


7 


0 
0 


S i O2 


60.0 


61.0 


59.9 


62.5 


64 0 


61 S 


fil ft 


fi^ ft 

Do, U 




17. 0 


18. 0 


Ifi "5 




91 n 


1Q n 

is. U 


10. 0 


1 7 A 


^2 °3 


9.0 


11. 0 


9 0 


6 fl 


fi s 




0. 0 


1 ft ft 

iU. u 


MgO 




0 5 






U* D 


1 n 






CaO 


5.5 


3 5 




fin 


7 n 


Q ft 




7. 5 


BaO 


4.0 


1 0 




1 ^ 

1. 0 


n R 


ft 


9 ft 


U. 0 


S r 0 


3.5 


2 0 


U. J 




U. d 


^ ft 


Q ft 

y. u 


1. 0 


ZnO 


0.5 


1 Q 








1 ft 
i. u 




1. 0 


ZrO„ 


0.5 


2. 0 


1 0 








J.. 0 




T i O2 






1.0 


0.5 




1 5 

X* t/ 








2.50 


2.40 


2.51 


2. 45 


2. 39 


2 46 


2 St 






681 


689 


676 


691 


719 


671 


668 


670 




0 


0 


0 


0 ■ 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 


0 




1592 


1611 


1604 


1621 


1623 


1625 


1605 


1594 



7 



wo 97/1 1920 



PCT/JP96/02751 



m 2 ^ 



m 




9 


1 0 


SiOg 


63.5 


61.5 




19.0 


18.5 


^2 03 


8.5 


9.0 


MgO 


0.2 




CaO 


6.8 


3.0 


B a 0 


0.5 


0.5 


S r 0 


1.0 


5.0 


ZnO 





LO 


ZrOg 


0.5 


0.5 


T i 02 





1.0 




2.39 


2.45 




701 


658 




0 


0 




0 


0 




0 


0 




1598 


1625 



8 



wo 97/11920 



PCT/JP96/027S1 



m 3 ^ 





it e ««J 


1 1 


1 0 


1 o 

1 6 


1 4 


. S i On 


fil n 

Di. U 




51. U 


69. 0 


A 1 „ Oo 

Z 3 


lo. 0 


18. 5 


15.0 


11.5 


2 3 


y. 5 


6. 5 


5.0 


5.5 


MgO 


D. U 


Z. 0 


2.5 


1.0 


CaO 


4. 5 


6. 5 


3.0 


4.0 


B a 0 


A A 
4. U 




7.0 


4.0 


S r 0 


L (J 


4. 0 


5. 0 


3. 0 


ZnO 


1 h 
1. U 




1.5 


2. 0 


Z rOn 










T i 0 ■ 
2 












i^. 04 


L 4 / 


63 


n en 

2. 50 


CC) 


■ 650 


682 


697 






O 


A 


O 


o 




O 


X 


O 


o 




X 


X 


O 


X 


1 0^-^ ^YXiSK CC) 


1570 


1507 


1620 


1705 



WO97/11920 PCT/JP96/02751 

No. i2(Dumit, mms'u^tm^mmz^^':>r^^fzo No, isotsm, 

C 3 3 6 - 7 1 0:^mzm-:SK^TfSimLtio 

ilit^i^ttli. =&ra^^b 3 0 0-5 0 0(imo:)%m^'Hti>iS^^n^^im 
U cin^e^.t:- hrtl^Ati. 1 2 0 CCT-l 0 O^fel^^aL/r^©^!! 



o 



10^-^ ^-rXia§[{i. l^Sfe^trfe^l 0^-^ ^-^XKn^ir^U.^^TTst 

( 

iy±. U&H^L/Cct9{C. *^B^©M7;l'^ 'J:^'7XS^{i, fea^T-V x^b-i-. 



1 0 



wo 97/11920 



^ (0 m m 



PCT/JrP96/0275l 



1. mm-^^mr: sio^ ss. o-^es. o%. AI2O3 10. 0 

-25. 0%, B2O3 3. 0-15. 0%, MgO 0-2. 9%, CaO 

0-8. OH, BaO 0. 1-5. 0%. SrO 0. 1-10. OH, 
ZnO 0-5. 0%. ZrO^ 0-5. 0%, TiO^ 0-5.' 0%'cD«S 



SSJttiBIS^ PCT/JP96/0275 j 



A. ^m<omtz^^(oi^m (mst^sp^s (i po ) 

Intel' C03C3/091, C03C3/093 



S«?:n-o7tft/M8gf} (mmn^m. (IPO) 

Inter C03C3/0 9K C03C3/093 



a*ai5ffifr^iiS 1 9 2 6 - 1 9 9 
a*Si^BI5llfflSf*i^S 1 9 7 1 - 1 9 9 6 ^ 

B:^m^mnmm^'^n 1994-1996^ 




IS^iCffifflLfzffilf) 








c. ^mt^tm^hti^icnk 








. X 


JP,4-325436,A CB^<£ffi^«^^?±) 13. 11^. 1992(13. 11. 92). S 1 W. ^ 2 - 9 fr 






1 


A 


JP, 4-175242. A (®ES^*^^tt) 23. 6>g . 1992(23. 06. 92). ^ IS. i£W. ^ 5 fr-fs] 






1 


A 


JP. 61-281041. A (flifiH^^fc^^tt) 11.12^.1986(11. 12. 86). mi 5 ff- 
f^M.fiffl.mi 6fT (:7r X »;-/iL) 






1 






rpj ustbiiBSuT. t^-oSi^mo^^cDsmtfsizihm 




16. 12. 9 6 


SKi^gaiso^iSB 

25.12.96 


B*a^lf;f (I S A/J P) 


flllSS^ 03-3581-1101 




4 G 


8 9 2 8 


SJSS-^ 10 0 




?8 3 4 


1 6 



fi^PCT/I S A/2 1 0 (m2K->?) ( 1 9 9 2 ^7^) 



